NH2-terminal processing of Bacillus subtilis alpha-amylase.
Mature alpha-amylase of Bacillus subtilis is known to be formed from its precursor by removal of the NH2-terminal 41-amino acid sequence. To study the mechanism of this processing, the extracellular forms of alpha-amylase were analyzed for B. subtilis N7 alpha-amylase cloned and expressed in B. subtilis. The major form (form N34) isolated from log phase cultures in L-broth had an NH2 terminus corresponding to position 34 from the initiator Met but appeared to be microheterogeneous, as judged by native gel electrophoresis. The major forms from stationary phase cultures had NH2 termini at positions 40 (form N40) or 42 (form N42) and were homogeneous. The conversion of the larger to smaller forms could be achieved in culture supernatants or partially purified samples. The process N34----N40 was inhibited by EDTA; N40----N42 was facilitated by Ca2+. Phenylmethylsulfonyl fluoride inhibited the former but not the latter process. These results suggest that the signal peptidase cleavage site 30 decreases 35 is -Ala-Ala-Ala-Ser-Ala-Glu-Thr- (arrow or further upstream) and that proteolytic maturation occurs after secretion, which involves at least two different processing enzymes.